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Summary. After exposing rats to an environment of 
isobaric hv~eroxia.  the ~iltrastructural alterations of the , L 
hippocampus were studied. No major alterations were 
found in the nerve cells. Of importante was the moderate 
osmiophilia and the spindle-like transformation of the 
mitochondria. Vacuolated synapses and neuraxons were 
found, containing amorphous material. Astrocytic 
perivascular end feet were found vacuolated in many 
places. Many endothelial cells of the capillaries 
presented high osmiophilia, which sonletimes prevented 
structural details. Quantitatively, the findings were 
proportionally related to the time of exposure in the 
pure oxygen atmosphere (24,48 and 65 hours). 
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lntroduction 

The deleterious effects of isobaric hyperoxia on the 
human body have been long known (Dickens, 1945) and 
consist of easily recognizable nosological entities. 

Various experimental works have proved that 
inhalation of isobaric oxygen. as well as the local action 
of its free radicals, is responsible for inducing 
pathological effects, in which the main histological 
alteration is located in the endothelial cell, being 
manifested as acute inflammation. ischaemia, 
hypertension, and syndrome of adult respiratory 
difficulty (Del Maestro et al., 1981a,b; Rosenblum, 
1983: Wei et al., 1985; Olesen, 1987; Unterberg et 
al., 1988). 

Equally well known, also, are tlie effects of the 
hyperbaric oxygenation on electrical reaction and on 
the metabolism of the brain (Torbati and Lambertsen, 
1985). 
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Various authors in previoiis stiidies have experimen- 
tally proved that hyperoxia causes alterations on the nerve 
tissue and tliat it reduces the electrical resistance of the 
endothelium of the small brain vessels. resulting in the 
increase in the permeability of their walls (Olesen, 1987). 

In this work, the ~iltrastruct~iral alterations which 
were caiised by isobaric administration of oxygen 
on the hippocampus of rats were studied. aiming at 
ultrastructurally exploring the toxic action of isobaric 
hyperoxia in the brain tissue. 

Materials and methods 

Fourteen adult male Wistar rats were used in total. 
Twelve were divided into 3 groups (A.  B, C) of 4 aninlals 
each. In every group. 100% of 0, was administered 
for 24, 48 and 65 hours respectively, with a flux of 
100ml/min. Oxygen was given through a pipe which was 
inserted into an orifice in the lower part of the animal 
cage. The circumference of the orifice, outside the pipe, 
was airtightly sealed. Excess oxygen escaped through 
thin slots in the upper part of the cage. Soda lime and 
calcium chloride were placed within the cage to absorb 
the carbon dioxide and the humidity. Thiis, the density of 
the oxygen inhaled by the animals was 95100%. 

The measuring of the blood gases of the animals was 
accomplished through blood specimens taken by 
catheterization of the carotid arteries. The nlean value of 
the partial pressure of O2 and CO, was 301.2 + 47.77 and 
43.12 I 11.33 respectively. 

Two rats, used as controls, were put in similar cages 
for 65 hours, but were not subjected in hyperoxia. 

After instant death of the animals. pieces of the 
hippocampus were fixed in 3% glutaraldehyde 
(phosphate-buffered. pH 7.3) for 2 hours preserved on 
ice, and then they were postfixed in 2% osmium 
tetroxide (phosphate-buffered pH 7.3). After tissue 
staining with 1% aqueous solution of uranyl acetate. the 
tissue pieces were dehydrated in a series of alcohol 
solutions and then embedded in Epon. Thin sections 












